MOMENT DISTRIBUTION
METHOD

(Indeterminate Structure Analysis)




MOMENT DISTRIBUTION METHOD

Rotation of a Joint and Moment Distribution Factors:

Joint Equilibrium:

M= mg,+mggtmoctmoptmeg
Assumption: Rigid Joints

No joint translation

Joint rotation O
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MOMENT DISTRIBUTION METHOD

Rotation of a Joint and Moment Distribution Factors:

> M=mg,+ mygt Mgt Mgp+ Mg
=0 Kpat O Kggt O Kot O Kgp + O Ko
=0 (Koa™ Kopt Koct Kop* Kor)

=0 XK
M=B2K mg= ©Koa E
Moy _ ©Koa Mo :KGA M
M 82K 2K

Mg, = [Koas /2K M
Mog = [Kop/ ZKI M
Mo = [Koc/ EKIM
Mop = [Kop/ ZK] M
Moe= [Kor/ ZK] M

> Distribution factor = (K, /X K)
> Distributed moment, m; = (K, /2 K) M

Moment applied at a joint is distributed among members in proportion to their stiffness.
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MOMENT DISTRIBUTION METHOD
Moment Distribution Method: Cosider

Moment distribution:

1. Wich moment should be distributed?

> moment due to applied load (Fixed End Moment)
> Moment due to rotation or translation

2. How the moments should be distributed?

> according to the ratio of member stiffness
(distribution factors)
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Moment for Translation
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Pab’/L’ P Pa’b/L’ wL*/30 wL/20
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M/4 M M/4
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@ (T a | =
| L2 N L2 —Pb/L | a b —Pa/L.
3IM/2L —3M/2L
(Fixed End Moment)
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MENT DISTRIBUTION MmETHOD
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> Compute the reactions and draw shear and bending moment diagram for the
beam. Supports yield as follows:

.
-
l|'I
/—*ﬂa
%A E : ]- D I E 9 K 3 ? 5 I F N 5 k
3 18, 21 bebes 16' . 1
- > Support at A rotate
= clockwise 0.03 radian.
T /_4};;' > Support at A moves
%A g 10" :B1 L1 I ] L1 L] upwal‘d 0.15 ft.
§ 18 .21 bk 16' . 1 > Support at B settles
down by 0.2 ft.
> EI=4500 K-ft2
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> Compute the reactions and draw shear and bending moment diagram for the beam.
Supports are unyielding.

K
DF,, = s
K BA + K BC
P
4*2FI
_ 18
4*2E1 4EI
18 16
= (.64
DF aa K BC
BC K
BA + K BC
<4E1\
~ 16 )
4*2E1 4EI
18 16
=0.36

10k

-
o =85.33
— wL¥12 Ak
FEM jh — \B
71 18" {) 16'
1.}
Pab’/L’ Pa’b/L’
=24.7 =19.75
DF |0 G.ﬁi 0.36 0
Moment | 54 7 +19.75 | -85.33 +85.3
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DISTRIBUTION METHOD

-
=
L 4k
§A g . B

18 21 bk 16' 1
| i l
DF 0.64f 0.36 0 Governing moment
Moment . -85.33 +85.3 Releasing moment

Distributed moment

u/ s .

§A . - S Segment end moment
N S T IZ N 16", I End of moment

distribution
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2.33

61.72 97.14
/ _
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I ?
29.79 34.21
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Segment end moment

End of moment
distribution

Segment AB:
2 M, =0

-3.71+10%8+61.72-V5 *18=0

-61.72+4*16*8+97.14-V.*16=0
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x;wENT DISTRIBUTION METHOD

c:
3.711 — 61.72 ‘
/ l W 3.71 kAt p=
Al & 10 ) B, 767 2.33k T 4k /"
JG NEEGEA l 10 Bumm/_mﬂmugc
| 61.72 97.14 §A . i 12 : 0
2.33 o T b i
29.79 34.21 R—
= Support reactions
+29.79
33
- +
SFD
-7.67
-34.21
-3.71+2.33*8
M max where V=0
- BMD
l/ at x distance V=0
29.79-4%*x=0
Xx= 745
M = 29.79*x-61.72-4*x*x/2
61.72 max
-97.14
16-Jun-26
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f:'i > Compute the reactions and draw shear and
i 4k bending moment diagram for the beam.
: Supports yield as follows:
§A $ i 10 BT PPOTES Y
¥t 16°. 1 » Support at A rotate
R—— clockwise 0.03 radian.
= 30 0 0
a5 > Support at A moves
\ :: ( L C 4Ell a - 2 1284500 x 0.03 upward 0.15 ft.
. / [ > Support at B settles
60 & = 60
i3 down by 0.2 ft.
| Support at A rotate > FI= 4500 K-ft2
25
0.1 0 0
e, ff N | BBl 4 _ 67274500 4 ¢ 45
i & B J - 18°
| - =35
Support at A moves upward 0.135 ft.
33.33 - 21.1 6E| 6+2*4500
A = W& TV %02
B Ly g 18°
i » AB =33.33
ﬁ 0.2 N o
M <6ﬂ A> _ 6 116?500 il d
33.33 / N 211 BC =21.1
Support at B settles down by 0.2 ft. Jun-26 150
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g i 10'

Ak
§A Bidldeyybubbbttyybs
18', 21 bk 16', I
-
= =85.33 =85/33
~— wL/12 , wL2
l F I
_— _\sNITTHTIIII
g L 18 J K e/ R
Pab’/L* Pa’h/L>
=24.7 =19.75
DF |0 0.64] 0.36 0
Moment -23.03 858 6423  +106.43
+72.81

+23.3 ———— +46.60 |+26.21 ——= +13.11 Distributed moment
027 +38.01 -38.01 +119.54

. 119.5
0.27 38.01 38.01

A ...}

10k

w]s
v

[ s
N

18', 21

U | TN W Uy

Releasing moment

DF.

@w SFD, BMD, Calculate support rea
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Assignment-03: CEN 410 (Moment distribution method)

> Compute the reactions and draw shear and bending moment diagram for the
beam. Supports are unyielded as follows:

Assignment - El=3000 K-ft
g
2
2k i
INRANENE AR NN 9" F O %
20" 21 B 16' .1 b 16 .21 D
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Compute the reactions and draw shear and bending moment diagram for the
beam, supports are unyielding (Use Moment Distribution Method)

16-Jun-26 153




Problem-3
Lz,qg wL/12
3% N
FEM /J%H‘J;HHHJ;HHH )
b ' /
P, W 7
81 81 315 = wL’20
315 —76.8
DF [0 0.625}0.375 0.444]0.556 0
Moment  -81 +81 _375 +37.5 -76.8 +51.2
-43.5 +39.3
1359 G— -27.19 -16.31P4+17.54 +21.85 — +10.92
+8.77 -8.15
877

274 G————m-548 -3.29 Ntﬂﬁ +4.53 — +2.26

K

BA

l.sLB.-'L-l-'I:‘LBC

12E1/18
(12E1/18)+(8E1/20)

= 0.625

KCB

DFcg=

I\CB * I{CD

- 8E1/20
8EI/20 + 8EI/16

= 0.444

+1.81 -1.64
0.56 G——-1.13 -0-68>Q+0.73 +0.91— +0.45
+0.36 -0.34
-0.22 -0.14 +0.15 +0.19
_97.89 +46.98 |-46.98 +49.41  -49.32 +64.83
16-Jun-26

when moment reduces to 1% stop distribution

stop after distribution/ not to
stop after carryover

segment end moments




AA A A [ oD N Pt
VSN R W ERYA U\ N < S d B PRV " L)\

-97.89 +46.98 -46.98 +49.41 -49.32 +64.83 segment end moments

97.89 31" 46\'\98 46.98

£
LTI s /10

segment end moments

Ay 1B e

/*\ /’\ LN do SFD and
20 BMD support reaction
) \I/ o ¥ ) calculation by
-46.98 calculating

-97.89 49417 49 32 segment shears
-64.83
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> Compute the reactions and draw shear and bending moment diagram for the
beam. Supports yield as follows:

_

)

(|
YA 10'¢ 6 B &
\ 1

16

NES
<4+— 10 k

4K/
100 B e
18' . 2I bt 16,1 >
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MENT DISTRIBL

JTION METHOD

Exterior End roller or hinge support

JA 10" 6 B C
\ 16' .1 e I e
éd
N 46.88
D h BA
6' \ BI\\ / -\\‘- C DFB\:' : -
% Kk + K
\ 6' 1 £ F \ 0,20 )| -
4F1
2 16
DF [0 | 0.385 |0.615 1 _ 16 _
4E1 ]
Moment 28.13 +46.88 0 0 s+
-46.88 =
902 {j: -18.05 -28.83 I::‘;> 14.41 u
+14.41
I, 55 i ai— +14.41
72
130 e 377 | 443 —= 221
g S 1221
—
101 =
3875 ¢ 25.6 .
021 =—_—1 043 _068——= 034 l
+0.34 AR \ B
VR CE Z’W%_\L 20", 21
-38.75 +25.63 -25.64 0
16-Jun-26 157




)
b

ISTRIBUTION METHOD

4k/ "
6' BLLJ;NJ;HHHHHHJM
-~ G 2]
e
28.13 S : :
/ 10 i 6'\|
&J 16' .1 LZ N 20,21
pF [0 | 0.385]0.615] [1]
Moment -28.13 4688 | 13333,  +13333

N 7 N66.65 | <C— -133.33

+1

7]

3.1
12047 <1 +58.94 +94.16 T "= 14708
2354 —— -47.08
4

+453 2 T———— +9.06 +14.48———— +7.24

362 ——— -724
10,60 2 1 4139|4223 = +L11
_0.56 -=:::::I -1.11
+0.56
+0.22  +0.34
+6.56 +116.49 - 116.46 0

+23

F.n
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MOMENT DISTRIBUTION M Ta0L: MODIFIED STIFFNESS

Exterior End roller or hinge support (Modified Stiffness)

2El o
L
e Regular :
::}- tL._ s, _»”:I
Case-1 Stiffness=K= T—
AEl g If in the problem, there is exterior
L end roller/hinge, then,
+ if we choose a modified stiffness
6/2 3EI/L instead of regular stiffness
case-2 4EI/L jat the interior end| then
there will be no carryover moment
at the exterior end.
Ee
L 2E o
L

Modified stiffness for exterior end

roller/Hinge= 3EI/L
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MOMENT DISTRIBU THON METHOU: MODIFIED STIFFNESS

—
—
]
§A 10 i 6 B &
]_6' : l fm-;g;v;yv 201 ,Wé;%w
i
v Using Modified
28.13 ﬁ 46 88 0 . Stiffness: 3ELI'L
FE i \I C I\\ N
N‘%&I 16| l k\ \ 4}0; 21 ) k DFB_‘ e r BA
h BA + h‘ BC
_ 4EU16
. Save R 1 4EV16+3*2E1/20
Moment -28.13 +46.88 0 0 /

-46.88
-10.64 ———— -21.28 2559 C—

no Carryvover

- 38.77 +25.6 |-25.6 0
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MOMENT DISTRIBUTION M a0 L: MODIFIED STIFFNESS

/-4kz"'
%A 10' i ¢ B LJ;JHLJ;J;JHLLJ;HJ;LJ;J;J,J;\LEC
I et e

20", 2I
—re
28.13 = 46.88 133.33 133.33
/ : i ' \ i~ w Using Modified
1 6 L Stiffness: 3EV/L
\J 6.1 LZ 20" , 21 I
K
DFB_\:- . BA
0 0.454]0.546 | 1 TR
Moment -28.13 +46.88 | -133.33 +133.33 P
AE1/16+3*2E1/20

no carrvover

+116.39 -116.39 0
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MENT DISTRIBUTION METHOD

n n TN
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> Compute the reactions and draw shear and bending moment diagram for the

frame. Supports yield as follows:

’ 2k/!
B S T B G0 0 S
o B 18' ., 31
Wk
.= %
L 4k/"
T i b bbbt i e C D fak—B -
B 15', 21 15" 21 LN
-
i
i2k—H - A
B -
s | &
E
oo
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Single Bay Frame / Single Portal Frame

54
—2k/

th

4

Yooy vyl

N  § A

K + Kac

4EI/15
4E1/15+12E1/18

Kc
K: +Ko

DF =

12EV/18

12F1/18 + 8EL/15

/”"50

( 15 ;21
gtﬁ}

ENT DISTRIBUTION METHOD

0.715 0.555
0.285] -54 /154)
+24.4 |" f .
— 4844 |+2117 ———— (11056 -
1797 ——————— 3583
] +35.11 +12. 81— +6.41
178§ ————-3.56
+0.51 |+1.27 =———10.64
FF3846] |[-38.45 -0.36
31.86
-27.88
L5 +4.22] ¢
—F=> +2.56
——F>  +0.26

Taoer]

16-Jun-26

163




MOMENT DISTRIBUTION METHOD

38.45 . 31.86 A38.45 . 31.86
" A il £ N
ﬁ&}&%ﬁ&m}ﬁ@&% % 'C
18' . 31 o 18' ., 31
38.467 [, = 38.46 LN
. T "\ 31.86 . Kl_N3186
14k —P - & 14k —>| - S
. % 5 5
i ——— |
20.84 \Ij ‘"-‘5/:5,8 20.84 \;;—/I \“5/1’5.8
Vo4 T e LT
Segment End Segment End
Moments Moments
* +31.86

- 38.46

-20.84
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Modified Stiffness on CD

— K
Ke+Ko+tK,
_ 8EI/15
" 8EI/15+6EI/15+4EI/10
Ko
DF =

Ket+Kopt+K,

OELl/15

S8EI/15+6E1/15+4E1/10

0.384] 0.616 0.4 0.3
45 75 TS w 0.3
| 4 i T s ! =
+46.08  +73.92 +36.96_ )
9539 ———— _50.78 |-38.09 —
+9.75 41564 ———— 478
156 —————— 312 |-2.35
0.6 Hos +65.88 |-25.44
+11.43 -11.43
i Kzs
BA —
0 |-15
Kzi + Kac
~19.05%
4E1/12 118 <
4E1/12+8E1/15 -35.23
=(.384
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AWA N /;‘\\ /\ % ’\\; 3 Ei\ e 7\ /“‘r\\ A 0\ [~
VAR WA JiD> | RIDU [ IUN Wt U

72.97
o o _
72977 ¥
LYo]

4k/—  03.88 4044 0
FTTETTTTTY.

= Cf \ D
BYy 15,21 \:Z_ INFEIETIY VAN

11.43 N
W 2344 A +25.44_40.44
12 k— +11.43 / _ /

BMD

10", 1

...E__,?t 35.23 -11.43

TR

Segment End Moments

-35.23
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